K y o t o U n i v e r s i t y , D e p a r t m e n t o f P e d i a t r i c s , Kyoto. Japan. I t h a s r e c e n t l y b e e n s t a t e d t h a t MTX c a n c a u s e DNA s t r a n d breaks. Ara-C, on t h e o t h e r hand, i n h i b i t s DNA r e p a i r s y n t h e s i s a f t e r U V i r r a d i a t i o n o r e x p o s u r e t o chemical a g e n t s . T h e r e f o r e , we i n v c s t i g a t c d t h e a c c u m u l a t i o n of DNA s t r a n d b r e a k s i n a human prom y e l o c y t i c l e u k e m i a c e l l l i n e , HL-60, t r e a t e d w i t h methot r e x a t e (MTX) a n d 1-p-D-arabinofuranosylcytosine (Ara-C). T h e s e q u e n t i a l t r e a t m e n t w i t h MTX (0.01-1OpM) t h e n Ara-C(1OpM) had a s y n e r g i s t i c e f f e c t on t h e f o r m a t i o n o f DNA s t r a n d b r e a k s , which was dependent on MTX c o n c e n t r a t i o n . On t h e o t h e r hand, when Ara-C preceded MTX, no s u c h synergism was o b s e r v e d . The a d d i t i o n o f both t h y m i d i n e ( l 0 p M ) a n d hypoxanthine(100pM) t o t h i s system, b u t n o t t h y m l d i n c o r h y p o x a n t h i n e a l o n e , a b o l i s h e d t h e s y n e r g i s m . P r e t r e a t m e n t w i t h MTX augmented t h e g e n e r a t i o n o f 1-6-D-arabino-L u r a n o s y l c y t o s i n e 5 ' -t r i p h o s p h a t e and t h e i n c o r p o r a t i o n o f Ara-C i n t o DNA. However, t h e s e a u g m e n t a t i o n d i d n o t n e c e s s a r i l y c o r r e l a t e w i t h t h e a m o u n t o f s t r a n d b r e a k s . W h a t e v e r t h e u n d e r l y i n g mechanism o f t h i s s y n e r g i s m i s , o u r p r e s e n t d a t a p r o v i d c o n e p o s s i b l e biochemical b a s i s f o r s e q u e n t i a l MTX and Ara-C t h e r a p y .
i n v c s t i g a t c d t h e a c c u m u l a t i o n of DNA s t r a n d b r e a k s i n a human prom y e l o c y t i c l e u k e m i a c e l l l i n e , HL-60, t r e a t e d w i t h methot r e x a t e (MTX) a n d 1-p-D-arabinofuranosylcytosine (Ara-C). T h e s e q u e n t i a l t r e a t m e n t w i t h MTX (0.01-1OpM) t h e n Ara-C(1OpM) had a s y n e r g i s t i c e f f e c t on t h e f o r m a t i o n o f DNA s t r a n d b r e a k s , which was dependent on MTX c o n c e n t r a t i o n . On t h e o t h e r hand, when Ara-C preceded MTX, no s u c h synergism was o b s e r v e d . The a d d i t i o n o f both t h y m i d i n e ( l 0 p M ) a n d hypoxanthine(100pM) t o t h i s system, b u t n o t t h y m l d i n c o r h y p o x a n t h i n e a l o n e , a b o l i s h e d t h e s y n e r g i s m . P r e t r e a t m e n t w i t h MTX augmented t h e g e n e r a t i o n o f 1-6-D-arabino-L u r a n o s y l c y t o s i n e 5 ' -t r i p h o s p h a t e and t h e i n c o r p o r a t i o n o f Ara-C i n t o DNA. However, t h e s e a u g m e n t a t i o n d i d n o t n e c e s s a r i l y c o r r e l a t e w i t h t h e a m o u n t o f s t r a n d b r e a k s . W h a t e v e r t h e u n d e r l y i n g mechanism o f t h i s s y n e r g i s m i s , o u r p r e s e n t d a t a p r o v i d c o n e p o s s i b l e biochemical b a s i s f o r s e q u e n t i a l MTX and Ara-C t h e r a p y .
ANALYSIS OF MOLECULAR STRUCTURE OF RAT
56 PllOSPllORIBOSYLPYROPtIOSPIiATE SYNTliETASE GENES.
Masarniti TaLlbana, Masanori T a i r a , Sumio I s h i j i m a , Kazuko K i t a , Hideaki Shimada, Kazumi Yamada and ---T a i z o I i z a s a . Chiba U n i v e r s i t y School of Medlcine,
--
Oept. o f B i o c h e m i s t r y , Inohana, Chiba 280, J a p a n . Plrosphoribosylpyroyhosphate (PRPP) s y r t t h e t a s e c a t a l y z e s t h e r e a c t i o n : Rib-5-P+R'PP * PRPP+AMP. The nlammalian enzyme e x i s t s a s a coiilplex a g g r e g a t e and a 34 kOa component h a s been i d e n t i f i e d a s t h e c a t a l y t i c s u b u n i t . A mutant enzyme i n man w i t h h y p e r a c t i v i t y l e a d s t o c l c v d t e d p u r i n e b i o s y n t h c s i s and e v e n t u a l l y t o g o u t . For f u r t h e r s t u d y o f t h r s enzyme, gene a n a l y s l s i s e s s e n t i a l . We s c r e c n e d a cDNA l i b r a r y from r a t Yoshlda a s c i t e s sarcoma c e l l s , u s i n g o l i g o n u c l e o t i d e p r o b e s based on t h e p a r t l a 1 amino a c i d s e q u e n c e s o f PRPP s y n t h e t a s e from r a t l i v e r . Two d i s t i n c t c l o n e s were o b t a i n e d and n u c l e o t i d e sequencing r e v e a l e d t h a t both c l o n e s encode 317 amino a c i d s . The deduced amino a c i d sequences o f t h e two d r f f c r o n l y by 13 r e s i d u e s , whereas t h e n u c l e o t i d e sequences a r e r e l a t i v e l y d i v e r g e n t ( 8 1 % i d e n t i t y i n t h e coding r e g i o n s ) . Thesc r e s u l t s and amino a c i d sequencing d a t a s u g g e s t t h e p r e s e n c e o f two d i s t i n c t i s o f o r m s o f t h e enzyme s u b u n i t (PRS I and 11, J B C 2G2:140G7,1987)., To a n a l y z e t h e genomic gene s t r u c t u r e , a r a t genomic EMBL3 l i b r a r y was s c r e e n e d u s l n g PRS I and 1 1 cDNA p r o b e s and 1G c l o n e s were o b t a i n e d , 1 5 o f which were r e l a t e d t o PRS I sequence and t h e o t h e r t o PRS 11. S t u d i e s o f 7 o v e r l a p p i n g PRS I -r c l a t e d c l o n e s showed t h e PRS I s t r u c t u r a l gene t o span abouL 20 kb. Four o t h e r PRS-related c l o n e s were q u l t e d i s t i n c t from t h e above 7 , r e g a r d i n g r e s t r i c t i o n maps. Thus t h e p r e s e n c e o f a d d i t i o n a l gene o r pseudogene l o c i f o r t h i s enzyme i s s u g g e s t e d , i n a n a l o g y t o t h e f o u r l o c i i n humans (HGM 9:739,1987 CB3717 (2-amino 10-propargyl DAF) is an inhibitor of TS which has demonstrable clinical efficacy but also exhibits unpredictable toxicities.
An in vitrp structure activity study, with variations at positions 2 and 10, gave results which ranged from well retained (e.g. 2-methyl, 10-H) through intermediate (e.8. CB3717) to essentially unretained (e.g. 2-methoxy, 10-propargyl).
Retention within cells was found to correlate with FPGS substrate activity but independent of both isolated TS inhibition and i n cytotoxicity. In mice it is possible to estimate the effect of analogues upon TS in ascitic tumour cells which are totally resistant lo CB3717 due to the high circulating thymidine. CB3717 exhibited modest inhibition of TS i n with only 43% inhibition 2hrs after the i.v. administration of the maximum tolerated dose (200 mgs/kg). Modification at the 2 position had a dramatic elfect such that the dose required to generate retained metabolites which inhibited TS activity by 50% after Zhrs, was >>500, 240, 27, and 2 mgs/kg for 2-methoxy, CB3717. desamino (2-H), and 2-methyl analogues respectively.
Measuring the drug/target interaction in intact cells has allowed us to identify analogues which are considerably more potent i n TS inhibitors.
A N ANALYSIS OF 5' REGULATORY SEQUENCES AND EFFECT OF THE MoMSV ENHANCER ON EXPRESSION OF THE APRT GENE.
158 M i l t o n W. T a y l o r , De Chu Tang, and J o o Park. I n d i a n a U n i v e r s i t y , Department o f Biology, Bloomington, I N 47405, USA. The t r a n s c r i p t i o n a l u n i t of t h e CHO APRT gene was a n a l y z e d by d e l e t i o n a l mutants a t t h e 3' and 5 ' end o f t h e gene, and by d e l e t i o n s i n t h e i n t r o n i c r e g i o n s .
Two sequences 5 ' t o t h e t r a n s c r i p t i o n s t a r t s i t e a r e i n v o l v e d i n gene r e g u l a t i o n . One of t h e s e is a p u t a t i v e Spl b i n d i n g region.
The o t h e r r e g i o n , w i t h i n 52bp of t h e t r a n s c r i p t i o n s t a r t s i t e , a s measured by DNA f o o t p r i n t i n g e x p e r i m e n t s c o n t a i n s a second p r o t e i n b i n d i n g s i t e o f 22 bp conserved i n both mouse and CHO a p r t g e n e s , s u g g e s t i n g t h a t i t could be f u n c t i o n a l l y i m p o r t a n t . T h i s r e g i o n i s b e i n g a n a l y z e d by i n v i t r o mutagenesis.
The a p r t s t r u c t u r a l gene and promoter was f u s e d t o t h e Moloney Murine Sarcoma V i r u s (MoMSV) LTR. These sequences c o n t a i n t h e v i r a l promoter and e n h a n c e r s i g n a l s . The 5' non-coding r e g i o n of t h e a p r t gene s u p r e s s e s a c t i v i t y of t h e Mo-MSV LTR. D e l e t i o n o f t h e n a t i v e a p r t promoter a l l o w s Mo-MSV enhancer a c t i v i t y when t h e c e l l s a r e grown i n sodium b u t y r a t e .
Under such c o n d i t i o n s a p r t enzyme a c t i v i t y i s enhanced 20-30 f o l d i n both t r a n s i e n t e x p r e s s i o n a s s a y s , and i n s t a b l e t r a n s f o r m a n t s .
The o v e r p r o d u c t i o n of APRT has no obvious d e t r i m e n t a l e f f e c t on c e l l growth. 159 m. and M.W. T a y l o r , I n d i a n a U n i v e r s i t y , Department of Biology, Bloomington, I N 47405. The mRNA o f t h e APRT gene a p p e a r s t o be c o n s t i t u t i v e l y e x p r e s s e d and, t h u s , enzyme l e v e l s w i l l be d i r e c t l y a f f e c t e d by m u t a t i o n s which a l t e r t r a n s l a t i o n a l e f f i c i e n c y .
Accordingly, we have g e n e r a t e d mutants a l t e r i n g t h e ATG s t a r t codon by i n v i t r o m u t a g e n e s i s of t h e CHO a p t gene ( t h e 2.8 kb bam H1-XbaI fragment) on a n ML3 v e c t o r . , 1987) . Mutant genes a r e t r a n s f e r r e d t o a n E p s t e i n -B a r r v i r u s d e r i v e d plasmid (~2 2 0 . 2 ) . These plasmids grow e p i s o m a l l y i n human c e l l l i n e s . We have a l s o g e n e r a t e d APRT-mutants i n t h e HL-60 m y e l o c y t i c leukemic c e l l l i n e , which w i l l be used a s r e c i p i e n t s f o r t h e plasmid.
Mutagenesis was performed by t h e u s e of d u t -x -E. c o l i s t r a i n s a s d e s c r i b e d by Kunkel, e t . a l . (Methods -
I n a d d i t i o n t o i n c r e a s i n g o u r knowledge of t r a n s l a t i o n a l e f f i c i e n c y of non-cannonical s t a r t codons i n e u c a r y o t e s , such a system can be used a s a mutaRen t e s t system f o r p o t e n t i a l mutagens and c a r c i n o g e n s , and a l s o t o a n a l y z e f u n c t i o n a l r e g i o n s of t h e APRT p r o t e i n . Human T and B lymphocytes, s e p a r a t e d i n t o ecto-5'-NT p o s i t i v e and n e g a t i v e p o p u l a t i o n s w i t h g o a t anti-5'-NT a n t ib o d i e s and t h e f l u o r e s c e n c e -a c t i v a t e d c e l l s o r t e r , were charact e r i z e d i n f u n c t i o n a l a s s a y s . Ecto-5'-NT-T c e l l s p r o l i f e r a t e d a s w e l l a s , o r b e t t e r t h a n , e c t o -5 ' -~+ T c e l l s a f t e r s t i m u l a t i o n w i t h phytohemagglutinin o r i n a mixed lymphocyte r e a c t i o n . Ecto-5'-NT-T c e l l s a l s o provided more h e l p f o r pokeweed mitogen (PWI4)-s t i m u l a t e d immunoglobulin s y n t h e s i s t h a n e c t o -5 ' -~+ T c e l l s . Therefore, t h e i n a b i l i t y o f ecto-5'-NT d e f i c i e n t lymphocytes from p a t i e n t s w i t h immunodeficiency d i s e a s e s t o respond i n t h e s e a s s a y s c a n n o t b e a t t r i b u t e d s o l e l y t o t h e i r reduced ecto-5'-NT a c t i v i t y .
I n c o n t r a s t , e c t o -5 ' -~2 * T c e l l s p r o l i f e r a t e d i n r esponse t o t e n -f o l d lower d o s e s o f p h o r b o l e s t e r s t h a n ecto-5'-NT-T c e l l s , s u g g e s t i n g t h a t ecto-5'-N* T c e l l s may u t i l i z e u n i q u e b i o c h e m i c a l pathways o f c e l l u l a r a c t i v a t i o n o r may have a p r e f e re n t i a l a b i l i t y t o respond t o c e r t a i n s t i m u l i .
Ecto-5'-NT p o s i t i v e and n e g a t i v e B c e l l s were t e s t e d f o r t h e a b i l i t y t o s y n t h e s i z e Igil and IgG a f t e r s t i m u l a t i o n w i t h PWM and E p s t e i n B a r r v i r u s . Although b o t h g r o u p s o f c e l l s s y n t h e s i z e d Igl4, t h e s y n t h e s i s of IgG was r e s t r i c t e d t o t h e e c t o -5 ' -~f l subp o p u l a t i o n . These d a t a p r o v i d e t h e f i r s t d i r e c t e v i d e n c e t h a t ecto-5'-NT i s a marker f o r t h e f u n c t i o n a l m a t u r a t i o n o f human B c e l l s and d e m o n s t r a t e t h a t ecto-5'-NT i s d i f f e r e n t from o t h e r human B c e l l s u r f a c e a n t i g e n s such a s IgD, Leu 8 , and HB-4 which a r e l o s t a s B c e l l s mature.
